This series presents research findings based either directly on data from the German Socio-Economic Panel Study (SOEP) or using SOEP data as part of an internationally comparable data set (e.g. CNEF, ECHP, LIS, LWS, CHER/PACO). SOEP is a truly multidisciplinary household panel study covering a wide range of social and behavioral sciences: economics, sociology, psychology, survey methodology, econometrics and applied statistics, educational science, political science, public health, behavioral genetics, demography, geography, and sport science.
Introduction
Many national and international studies on the gender pay gap show a wage disadvantage for women (Blau, Ferber, & Winkler, 2006; Blau & Kahn, 2000 , 2003 European Commission, 2006 ; European Foundation for the Improvement of Living and Working Conditions, 2007; Marini, 1989 ). Germany's (raw) gender wage gap in 2008 was 23.2 percent, one of the highest in the European Union (European Commission, 2010) . However, few articles to date have examined the gender pay gap in management positions in Germany ; see for other countries Bertrand & Hallock, 2001; Cohen, Huffman, & Knauer, 2009; Kirchmeyer, 2002; Lausten, 2001 ; see for academic professions in Germany: Leuze & Strauß, 2009 ). The present study seeks to fill this lacuna: Using advanced panel methods, it analyzes the gender pay gap in private-sector management positions in Germany based on data from the German Socio-Economic Panel Study (SOEP) . The specific objective is to find out to what extent occupational sex segregation-the unequal distribution of women and men across occupations-affects earnings and gender wage differentials in management positions.
Firm size is taking into account as an important moderator of the effect between occupational sex segregation and wages.
In Germany, as in other countries, segregation has remained very stable over time (European Commission, 2010) : Most women still work in predominantly female occupations (so-called "women's occupations") and most men in predominantly male occupations ("men's occupations"). Compared to other European member states, Germany lies somewhere in the middle with regard to gender segregation (Smyth & Steinmetz, 2008) . The segregated structure of the German labor market is a broader societal problem because it reproduces inequality between women and men: Predominantly female occupations are generally characterized by worse employment conditions on average-for instance, lower wages (European Commission's Expert Group on Gender and Employment (EGGE), 2009). The question that has not been fully answered to date is to what extent this wage penalty to women's occupations also exists in management positions (but see Cohen et al., 2009) and whether this effect is moderated by other variables.
Turning to the theoretical explanations for wage penalties in women's occupations, we hypothesize in this paper that such wage penalties are less prevalent among managers as they are "the best of the best." However, it must be taken into consideration that processes of gender-specific occupational channeling and discrimination in working life are not constant throughout the entire labor market but vary depending on context: Wage penalties to managers in women's occupations may become observable when considering the size of the firm as moderator, an aspect that has not been analyzed in previous studies. Although large firms have many advantages over small firms (e.g., higher wages), we argue here that for managers, processes of devaluation taking place in women's occupations are more prevalent in large firms than in small firms. Therefore, taking the occupational gender composition as a single indicator explaining wages without taking the firm size into account may underestimate wage penalties in women's occupations in managerial positions.
The study is structured as follows. In Section 2, we introduce the key theories explaining the dependency between occupational sex segregation and wages, discuss the current state of research, and formulate our working hypotheses with regard to management positions. In section 3, we present the multivariate method for quantitative analysis of wages in management positions. In Section 4, we present our database and variables, and in Section 5 we discuss the empirical findings. Finally, in Section 6, we summarize the results and draw conclusions.
Theoretical background

Human capital and devaluation
From an economic point of view, gender-specific wage inequalities in general and wage penalties to women's occupations (compared to men's occupations) in particular can be explained by gender-specific investments in human capital (Becker, 1975) . The central assumption underlying this view is that women have stronger family-related preferences than men and that this affects their choices of occupations and career paths. Investments in education and work experience would appear less profitable to women who plan to take breaks from their careers due to family responsibilities, given that accumulated knowledge becomes obsolete during breaks in employment (Blau et al., 2006; Mincer, 1962) . As a result, women invest less in human capital.
Building on these assumptions, one can explain the different proportions of women and men in certain occupations and thus the emergence of occupational sex-segregation as well as wage penalties to women's occupations using the concept of self-selection (Polachek, 1981) :
Women rationally choose particular jobs that have lower opportunity costs, meaning jobs in which the need for human capital accumulation and the deprivation of accumulated human capital during employment breaks is relatively low. Correspondingly, women choose occupations that require lower qualification levels. Wages in such jobs are low c.p. because they do not have to compensate the high costs of human capital accumulation. The theory assumes that starting wages are relatively high in women's occupations compared to men's occupations, but that the wage increase over time is lower. To sum up, women and men "sort" themselves into different occupations with different qualification requirements fitting their different levels of human capital accumulation and preferences. Therefore, a negative effect of occupational sex composition on wages can be explained by the different qualification levels required.
However, studies using human capital theory to explain the negative effect of occupational sex composition on wages have produced mixed results. In the early 1980s, it was shown that women who planned to interrupt their careers did not, contrary to the hypothesis of selfselection, choose "female" jobs at a higher rate than other women (England, 1982; Okamoto & England, 1999) . Further, research shows that women's occupations do not have higher starting wages than men's occupations (England, Farkas, Kilbourne, & Dou, 1988) . This stands contrary to the assumption that women choose women's occupations to minimize opportunity costs.
On the other hand, in line with human capital theory, research by Tam explained lower wages in women's occupations with lower requirements for specific human capital (Tam, 1997 (Tam, , 2000 . Following his arguments, human capital accumulation not only has a general component (schooling and vocational education) but also a specific component, meaning further specialized training in the job. Investments in specific human capital require even higher costs than investments in general human capital, because the employed person is confronted with additional opportunity costs: accumulated specialized knowledge is less transferrable to other jobs than general knowledge. But these investments also offer higher benefits in form of higher future wage increases. Therefore, they also require greater continuity in working life to fully gain these benefits. 1 For women, the opportunity costs are again higher here, because the theory assumes that women plan for low continuity in working life due to their family preferences. Therefore they invest to a lower extent in specific human capital. With this, according to Tam, women's occupations offer lower wages not only because they require lower qualification levels (general human capital), but also because they require lower specialized knowledge and investments in on-the-job training (specific human capital). Men's occupations, on the other hand, are often highly specialized occupations with much on-the-job training, resulting in higher wages (for a critique of these arguments, see England, Hermsen, & Cotter, 2000) .
The question is if these theoretical arguments are applicable to management positions: First of all, it can be assumed that female and male managers rarely differ in their human capital accumulation, because only individuals with a high human capital accumulation reach these high positions. Studies show that women and men in managerial positions in Germany are relatively similar in their human capital endowments . Therefore male and female leaders should not sort to a large extent into different occupations with different human capital requirements. Secondly, segregation also includes a vertical dimension:
Women's occupations are often located at lower hierarchical levels (Maume, 1999; Wirth, 2001) . Therefore, focusing on management positions already excludes many predominantly female jobs. For Germany it has been shown that segregation also exists in managerial positions, but at a lower level than for non-managers . Therefore the variance to be explained is smaller for managers, which also reduces the effects of segregation on wages, and the remaining women's jobs may be more similar to men's jobs in human capital requirements.
Beyond the studies mentioned above that contradict assumptions from economic theory, the implicitly "given" gender-specific preferences in the human capital approach were criticized early on in the research (e.g. England, 1989; Ferber, 1987) . In the disciplines of sociology and social psychology, other approaches have been formulated to explain the wage penalty to women's occupations. It has been assumed that the historically dominant "male breadwinner" model, in which women are responsible for the unpaid housework and men for the paid work outside the home, leads to corresponding gender-specific values and norms internalized by individuals through their socialization-and thus to gender-specific orientations and needs ("preferences") for special jobs (Marini & Brinton, 1984) , as well as to discriminatory practices on the labor market (Reskin, McBrier, & Kmec, 1999) .
The internalization of gender roles in values and norms is (re)produced by "doing gender" in everyday interaction processes (West & Zimmerman, 1987) : In order to reduce the amount and complexity of information in daily face-to-face interactions, people make gender-specific assumptions about the person with whom they are interacting (Blumer, 1969) . This process forms the basis for gender stereotypes that are shaped by cultural perceptions about what constitutes "male" and "female"-and these categorizations are not neutral but implicitly posit a status hierarchy (Keller, 1985; Nelson, 1996; Ridgeway, 1997) : men and women are expected to differ in their abilities to fulfill the demands of a certain situation and are therefore assigned different status levels (see for status characteristic theory and expectation states theory: Berger, Fisek, Norman, & Zelditch, 1977; Ridgeway, 2001 ).
On the labor market, women are often seen as less efficient and competent to fulfill the demands of work, and are therefore assigned a lower status (Correll & Ridgeway, 2006) . The background of this valuation is that individual characteristics such as being "rational" or "analytical" are seen as important requirements for efficient work on the labor market. These characteristics are highly valued and, at the same time, seen as typically masculine. Being "emotional," on the other hand, is attibuted as a typically feminine trait that evolved through care responsibilities within the home, and this trait is valued lower ("emotional work don't 'count'", England, 1989: 24) . Accordingly, expectations about potential performance differ by gender-and this may result in wage penalties for women.
All this has consequences on wages, especially for women's occupations: the devaluation hypothesis postulates that predominantly female occupations are valued less (England, 1992; Steinberg, 1990) . This devaluation has a quantitative and a qualitative aspect: first, devaluation occurs because women, the lower-status group on the labor market, form the majority within particular occupations (quantitative aspect). Second, devaluation occurs because the content of women's occupations is often related to "feminine" attributes-which are valued lower on the labor market, leading to further devaluation of women's occupations (qualitative aspect).
Research has found that after taking relevant individual and occupational human capital characteristics into account in the model, there is still a remaining significant wage penalty to predominantly female occupations compared to male occupations. This may be interpreted as an effect of devaluation (England et al., 1988) , although such a "residual" interpretation should be taken with caution. Further, for the US, it has been shown that occupations with typically "feminine" tasks such as caring and nurturing show wage penalties (Kilbourne, England , Farkas, Beron, & Weir, 1994) . A similar wage penalty has been found in a German study for jobs involving deskwork and cleaning (Liebeskind, 2004) . There, the inclusion of "feminine" tasks in the models decreased the significant negative wage effect of working in a women's occupation. This indicates that the wage penalty in women's occupations can be explained at least partly by the female work tasks involved in these occupations (ibid.).
Again, one can ask whether processes of devaluation are applicable to management positions to the same degree as to other positions on the labor market: As stated before, high-status positions are very uncommon in women's occupations, in which devaluation is particularly high. Furthermore, typically "feminine" tasks, which could lead to further devaluation, are less often typical of the content of managerial positions. Therefore, both quantitative and qualitative conditions of devaluation are not given there.
Based on these assumptions, we can formulate the following hypothesis on the dependency between segregation and wages in managerial positions: H1: In management positions, there is no significant wage penalty to women's occupations observable-even when taking other characteristics of general and specific human capital into account. This differs from non-management positions, in which we observe a significant wage penalty in women's occupations.
The effect of segregation on wages-moderator firm size
The question, however, is whether characteristics of the firm, and in particular firm size, moderate this effect of wage penalties to predominantly female occupations due to devaluation in management positions. The devaluation of women's occupations and the higher valuation of men's occupations might appear more pronounced for managers after differentiating between large firms and medium/small firms. All of the approaches described so far fail to take into consideration that processes of gender-specific occupational channeling and discrimination in working life might vary in different labor market contexts. We turn now to organization theory which states that organizations are the central "control points" determining how women and men are integrated into the labor market, and they play an important role in the production and reproduction of social inequality (Achatz, Fuchs, von Stebut, & Wimbauer, 2002) . This idea rests on the assumption that organizations on the labor market create the context for the emergence and legitimization of gender inequalities, but that they are also capable of rendering these difference irrelevant (Achatz, 2008: 121-122) . The concept of "gendered organizations" assumes that the differentiation between women and men is a basic element of organizations, and that it is embedded in every organizational structure and process (Acker, 1990) . With this, the construction of gender-specific divisions is institutionalized at the organizational level. Organizations establish gender-specific norms that are based on the life realities of men, ignoring the double burdens of family and career (Achatz, 2008) .
The assumption that organizations moderate the degree of gender inequality on the labor market is the focus of several articles and studies carried out in Germany (Achatz, 2008; Achatz et al., 2002; Allmendinger & Podsiadlowski, 2001) . Also gender-specific segregation and its consequences (primarily related to wages) has been analyzed in both job-specific and firm-specific settings (Achatz, Beblo, & Wolf, 2010; Achatz, Gartner, & Glück, 2005; Allmendinger & Hinz, 2007; Beblo, Heinze, & Wolf, 2008; Heinze & Wolf, 2010; Hinz & Gartner, 2005; Hultin & Szulkin, 2003) .
One important characteristic of the organization employees work in is the firm size: Studies show that large firms provide many advantages to workers compared to small firms. This becomes apparent in higher wages, better promotion opportunities, and lower segregation in large firms than in small ones (Bielby & Baron, 1983; Evans & Leighton, 1988; Hinz & Schübel, 2001; Lester, 1967) . Although it still unclear how these dependencies emerge, one explanation for the observed promotion advantages in large firms is the existence of internal labor markets (Doeringer & Piore, 1971 ). The term "internal labor market" describes firmspecific promotion structures. These are assumed to exist especially in firms with a high number of employees. People are hired at a certain level in the firm hierarchy and climb the career ladder within the firm. As part of this process, they acquire firm-specific qualifications (specific human capital, see above). In higher positions, therefore, the probability of recruiting personnel from outside the firm decreases, while that of promoting internal personnel increases. The rules of the internal labor market are different from those of the general labor market; the main mechanism of the labor market-the supply-demand relation-does not hold for internal labor markets. However, taking "gendered organizations" in mind, the advantages of large firms concerning promotion opportunities are gender-biased: Empirical studies show that small firms have a higher percentage of women in high hierarchical positions (Hoppenstedt, 2010) . In Germany, the executive boards of the 200 largest companies are still almost all male (Holst & Schimeta, 2011 ). This appears to reinforce the argument that men benefit more from the advantages large firms offer, whereas women hit a "glass ceiling" (Wirth, 2001) or have to find their way through a "labyrinth" (Eagly & Carli, 2007) Especially navigating a career path through the complex organizational context of large firms is difficult-particularly for women. Gender-specific ascriptions play a strong role in internal labor markets since the recruitment of personnel is affected by male networks and informal information flows within the firm.
Another aspect suggesting that the advantages large firms offer may be gender-biased is the observation that large firms are often older than small firms (Brüderl & Schüssler, 1990) .
Traditional gender roles that were predominant when an older firm was established may still be embedded in the organizational structure. Thus, the degree of "genderedness"-that is, how entrenched discriminatory practices are within an organizational structure-may be higher in large firms, where processes may tend to devalue women's occupations and attribute higher values to men's occupations. It can therefore be assumed that although segregation itself may be less prevalent and wages in general higher in large firms, processes of devaluation of women's occupations may be more prevalent in large firms. In other words:
there are wage advantages of large firms-but much more for those working in men's occupations, not or much less for employees in women's occupations. This may be especially pronounced among managers: Here, the variance in wages between men's and women's occupations is particularly high in large firms, since most of the highly paid top management positions are in typically men's occupations. Therefore, management jobs in men's occupations are particularly high paid in large firms, whereas the few management jobs in women's occupations may not differ so strongly in wages between large and small firms.
Small firms, in contrast, are often younger; they have more flexible structures and are therefore able to react more quickly and flexibly to social developments and to integrate women to a larger extent. 2 Here, both women and men have to climb fewer steps to enter managerial positions, and the "labyrinth" women are faced with is smaller and less complex.
Further, if women direct the firms-which again is more prevalent in small firms-they have the power to overcome devaluation processes and pay higher wages to persons working in women's occupations, diminishing the negative effect of the gender composition on wages.
Research shows that the gender wage gap is smaller where there are more women in high-status managerial positions (Cohen & Huffman, 2007) . Therefore, especially for managerial positions, we can expect to see a smaller devaluation effect in small firms, and a larger effect in large firms.
Therefore, we hypothesize:
H2: Wage penalties to managers in women's occupations are more prevalent in large firms than in small firms. When controlling for human capital, this indicates devaluation.
Models and Estimation Methods
We first estimate a wage equation according to Mincer (Mincer, 1974) with additional independent variables presented in the next section. The models are estimated separately for women and men. Our analytical strategy is multiple linear panel regression with fixed effects (Allison, 2009) . Such models use only within-person changes over time, and the main advantage is that they control for time-constant unobserved heterogeneity. One consequence is that variables that vary between but not within persons (such as gender and personality traits) are excluded from the model. The fixed effects model can be performed in two ways: First, the "dummy variable strategy" that includes one dummy variable for each individual i in the data set can be used to control for person-specific characteristics that do not vary over time t. The other strategy that produces the same result is to compute the person-specific means over time for each person and each time-varying variable (for both the independent variables X t as well as the dependent variable Y t ). After that, for each variable, the difference from its person-specific mean is calculated across years.
(1)
Then a regression of Y* on X* can be computed, which shows the effects of individual changes in the independent variables on changes in the dependent variable (here: wages).
(3)
However, there might also be another kind of selection bias that is not controlled for in the fixed effects model per se: the selection into managerial positions. Women who are in a management position might be highly selected, which may result in an overestimation of their wages and in biased coefficients. To correct for such a selection bias, we use a special version of Heckman's correction (Heckman, 1979 ) that is applicable for fixed effects regression (Berk, 1983; England et al., 1988) . Here, for each year of the time period in our panel, we perform a cross-sectional logit regression model that predicts working in a management position for women and men. From these equations, we compute an instrumental variable that is the predicted probability of holding a managerial position (versus not holding a managerial position) for women and men in each year. This instrumental variable is added to the wage equations to control for sample selectivity bias. A common method is to estimate a probit model and use the inverse Mills ratio as an instrumental variable (Greene, 2003) . In this paper, we used the predicted probabilities based on logit models as described above because the results of the variable can be interpreted in a more straightforward manner. However, we also estimated a probit model and calculated the inverse Mills ratio, and the coefficients did not differ between the two strategies.
Data and Determinants of Wages
The wage estimations are based on data from the German Socio-Economic Panel Study (1) extensive managerial duties (e.g., managing director, manager, head of a large firm or concern) or with
(2) managerial function or highly qualified duties (e.g., scientist, attorney, head of department).
The information on whether the person performs extensive managerial duties or managerial functions/highly qualified duties is controlled for in the models. To compare our results concerning the effects of segregation on wages between managers and non-managers, we also use a sample consisting of white-collar full-time employees who are not in a management position in the private sector.
Our dependent variable is the (logarithmic) gross monthly wages of women and men. Gross monthly wages were used instead of the gross hourly wages because overtime in managerial positions is generally not paid extra. Long working hours are common in management and therefore covered by the monthly income. Hourly earnings would not take this into consideration. Nevertheless, we control for the actual weekly working hours in our models and restrict our sample further to people employed full-time.
The following independent variables are used for the wage estimations:
Segregation: To measure occupational sex segregation, we take the percentage of women in the current occupation. The variable is not directly available in the SOEP and has been the firm can be seen as primary: Firms are the entities with internal labor markets that are able to stratify the promotion opportunities and wages of employees within their various branches or units (Evans & Leighton, 1988) . We also control for the firm's economic sector. The assumption is that wages are higher in manufacturing than in parts of the service sector. Since women less often hold management positions in manufacturing than in the service sector , this may also exacerbate the gender wage gap in managerial positions and must therefore be controlled for in the models.
Individual human capital:
As important human capital resources for income, we take into account the duration of education (in years), the actual work experience (full-time plus parttime, in years provided as a generated variable by the SOEP), as well as the work experience squared as an indicator of the diminishing marginal utility of the work experience (Mincer, 1974) . This variable also indirectly corresponds with age, which we had to drop from our model due to multicollinearity reasons. Furthermore, beside these general human capital endowments, we include the length of employment with current employer (in years) in our model as an indicator for specific human capital accumulation.
Occupational human capital requirements: Human capital is not only controlled for as an individual characteristic but also on the occupational level in the form of qualification requirements for the current job. Including both should more fully capture the gendered occupational sorting mechanisms. To reflect general qualification requirements, we include whether an academic degree is required for the job. To reflect specific human capital requirements, we include whether participation in special training or courses is needed.
Finally, we include further control dimensions in the multivariate analysis:
• To control for the different limitations women and men face due to family responsibilities, we include family status and the number of children aged 16 and below in the household as predictors for earnings (see for the "family gap" in pay e.g. Waldfogel, 1998) . In addition, we include information on whether the person lives in East Germany ("new" federal states) or West Germany ("old" federal states): On the one hand, in East Germany, the wages are more compressed than in West Germany. On the other hand, it may be expected that the gender-specific pay differential is lower in the East than in the West due to more egalitarian structures in the "new" federal states (Trappe & Rosenfeld, 2004) . This may also be reflected in a higher percentage of women in managerial positions in East Germany (Brader & Lewerenz, 2006; . On the other hand, earning opportunities are worse in East Germany-again one important explanation for the gender wage gap in management positions.
• Technical control: imputation of gross monthly earnings. Non-response to income questions is normally higher than for other questions. This can lead to biases in the results because "item non-response" is generally not distributed proportionally across different groups of the population. Consequently, in our analysis, we use the imputed gross monthly earnings provided in the SOEP (Grabka & Frick, 2003) . We also include a dummy variable that shows whether the income was imputed or not (results not shown in tables.. The technical controls are not reported in the tables.
Selection variables:
To estimate the selection into managerial positions (Heckman's correction, see above), for white-collar employees working full-time in the private sector, we predict the probability of being a manager versus NOT being a manager. We include the same independent variables in the selection equation as in the wage equation if they are observable for non-managers as well. Furthermore, we include additional variables: current health (varying from 1 "very good" to 5 "bad") and information on whether there are children 6 years or younger in the household. In addition, we control for high-income subsample G (results not shown in tables). The SOEP was enlarged in 2002 to include the high-income subsample G (households with a monthly net income of over 3,835 euros) with the objective of providing a more extensive database for the analysis of life circumstances, income, and asset accumulation of households in the upper-income range (Schupp et al., 2003) . For our comparison sample in the later models-white-collar employees without managerial duties working full-time in the private sector-we calculate the selection probability of being employed (versus not being employed), taking the same selection variables and independent variables that are observable for non-employed persons.
Results
Descriptives
The following table gives an Strong gender-specific differences can be observed in segregation: The "average male manager" works in an occupation with only 27 percent women and very often in typically "male" occupations. In contrast, women in management do not work in very gender-typical "female" jobs; the "average female manager" works in an occupation with 45 percent women, which is nearly gender balanced. This might be due to the assumption that women's occupations provide limited chances of promotion. This is consistent with other results in the research showing that women in management positions are less segregated than other women on the labor market, whereas men in management are more segregated than other men . Furthermore, it is evident that women more often head small firms, whereas men more often head large firms: Only 13 percent of men but 22 percent of women in our women's occupations. Therefore, segregation also exists in managerial positions, but on a lower level. The comparison with non-managers shows that women are much more segregated and men less segregated. Therefore, for men, segregation is stronger among managers; for women, segregation is weaker among managers. This indicates a vertical element of segregation; insofar that women's occupations rarely provide managerial jobs, whereas men's occupations are often those with strong promotion opportunities. 
Examples:
Women's occupations: Accountant, social clerk, psychologist...
Integrated occupations:
Branch manager, economists, banker...
Men's occupations:
Business manager, electrical engineer, software developer...
Examples:
Women's occupations: Nurse, receptionist, cashier...
Integrated occupations:
Retailer, insurance salesman, controller...
Men's occupations:
Motor mechanic, electrician, truck driver...
Source: SOEP v26, own calculations. Figure 2 shows the mean monthly wages for managers working in male occupations and in female/integrated occupations and compares these to figures for non-managers. For men, only marginal differences in wages are observable for managers as well as for non-managers. For female managers there are wage advantages observable when they work in men's occupations. However, the wage advantages are stronger for women who are not managers:
Female managers who work in men's occupations earn about 10 percent more than female managers not working in those occupations, whereas female non-managers working in male occupations earn about 20 percent more than those working in other occupations (numbers not shown). Therefore, differences between segregated occupations appear to play a role for women not working in managerial positions. The question is whether the wage penalty in more female occupations for managers are moderated by the size of the firm they work in. Source: SOEP v26, own calculations. Table 2 shows the results of the fixed effects regression for men and women, separated for non-managers and for managers, and states whether the differences in the coefficients between women and men are significant. All models are computed controlling for selection into the sample for managers including the promotion probability and for non-managers the employment probability as instrumental variables.
Multivariate analysis
For non-managers, a significant effect of segregation on wages can be observed: The more "female" the current occupation is, the lower the wages-for women, but not for men. The difference between the coefficients of women and men is significant. Controlling for individual human capital endowments and occupational human capital requirements, this wage penalty for female occupations points to an evaluative devaluation process; the general societal devaluation of work done primarily by women. Since these processes affect women more than men, it can be assumed that aside from this evaluative discrimination, women and men working in the same (male or female) occupation hold different positions with different pay levels, a process known as allocative discrimination (Peterson & Saporta, 2004) . However, the segregation effect diminishes when looking at persons in managerial positions, no matter whether human capital is controlled for or not. 4 Therefore, in managerial positions, there seems to be no general devaluation of women's occupations observable, confirming hypothesis 1. In those positions, there are only few occupations left with a high percentage of women and thus high devaluation. Furthermore, typically feminine work content which exacerbates devaluation, is probably seldom part of the everyday responsibilities of those holding such managerial positions. Therefore, both of the aspects (quantitative and qualitative) that promote devaluation are not relevant to a large extent in these positions. This might explain why there is no negative segregation effect observable here.
Individual investments in general human capital accumulation increase wages: The more people invest in education, the higher the wages. Work experience increases wages for both men and women. With growing work experience this effect weakens, which becomes apparent with the negative sign of squared work experience. Only for non-managers do we observe significant differences in the coefficients of the individual human capital effects between women and men: The effect of work experience on wages is somewhat stronger for men than for women, indicating that the accumulated work experience of women has a lower value on the labor market, since for women, work experience is gained to a larger extent through part-time work and women have more breaks in employment. Interestingly, again for non-managers, job tenure affects wages more for women than for men. For men, there is no significant effect observable. This may be due to the assumption that for men, job tenure is highly correlated with work experience, but not as much for women. Men's career paths are more continuous and often in the same firm; therefore the degree of work experience and the degree of job tenure are more equal for men than for women. 5
Interestingly, not all of the occupational qualification requirements have effects on wages; one of the effects is even counterintuitive: for male managers, if an academic (e.g., university) degree is required for a job, this lowers male managers' wages. Here it should be taken into account that fixed effects models include only "movers" on the labor market, meaning persons who show changes in the variables. Therefore, it may be that individuals who changed jobs from one with lower to one with higher requirements may have special reasons for having done so-for example, trading off initially lower wages in order to attain higher possibilities of promotion in the future-in line with assumptions from human capital theory that wages in highly specialized jobs are low at the beginning but increase strongly in the future.
Interestingly, for non-managers, there is a wage penalty due to the family responsibilities observable for women, whereas having children increases income for men. This is in line with arguments of a "family gap" for women, suggesting that family responsibilities hinder women in their careers and that employed mothers often have the role of secondary earners in the family, whereas men with family responsibilities are often the main breadwinners. For managers, this effect is not observable, indicating that those people have already overcome the labor market barriers to family formation.
Firm size in general has strong effects on wages: in large firms, wages are significantly higher than in smaller firms. The result reflects the assumption that large firms in general have more resources to pay higher wages and offer internal labor markets with possibilities for raises.
This effect of firm size on wages is true for men as well as for women but more evident for non-managers than for managers. The question that is not answered yet is to what extent firm size moderates wage penalties in predominantly female occupations.
To find out to what extent firm size moderates the dependency between working in a segregated occupation and wages, interaction variables between firm size and the percentage of women in the current occupation are included (table 3) . For non-managers, there is no observable significant moderating effect of firm size on the relationship between working in a female occupation and wages. This indicates that devaluation of female occupations takes place everywhere, no matter if people work in large or small firms. However, the picture changes when it comes to managers: Here, the interaction terms indeed reveal wage penalties in women's occupations when differentiating between firm sizes. First of all, the coefficient for the percentage of women in the occupation shows the segregation effect in small firms with fewer than 20 employees (since this category is the reference category of variable "firm size"). Surprisingly, the segregation effect in small firms is slightly positive for women: The more "female" the current occupation is, the higher the wages. Obviously, in small firms, women in management have a wage advantage when working in female-dominated occupations. It is not clear what explains this effect, and more research is needed. One argument might be that in small firms, where relatively more women are managers than in larger firms and therefore "old-boy networks" seem to be less common, female managers have more power to overcome traditional structures of inequitable pay for women's and men's occupations and give women's occupations a slight advantage over men's occupations.
However, this slight wage advantage of predominantly female occupations diminishes and turns negative in larger firms, as observable in the interaction terms. This is especially true for women, indicating a devaluation of female occupations in large firms, since we control for human capital. The observation may reflect certain processes of gender-specific discrimination that are more prevalent in large firms, despite the research finding that segregation itself is less prevalent in such firms and that wages in general are higher.
Organizational structures may be more "gendered" than in small firms when it comes to devaluation. This may be due to the fact that large firms are older, more formalized, and have more entrenched "old-boy networks," and therefore more sluggish in reacting to societal changes toward gender egalitarianism. Processes devaluing women's occupations and attributing higher values to men's occupations may therefore be more evident in these firms.
Furthermore, in large firms, wages can be assumed to vary more widely between predominantly male and predominantly female occupations, because men's occupations tend to have more very highly paid top positions, whereas predominantly female occupations do not show significant variation in wages between small and large firms. Therefore, the wage dispersion between male and female occupations is less pronounced in smaller firms. To show the net dependency between the percentage of women in the current occupation on wages, moderated by the firm size, as shown in Table 3 , conditional effect plots have been applied (Kohler & Kreuter, 2008) . All continuous independent variables, except the percentage of women in the current occupation, have been centered by subtracting the sample mean women and men, respectively.
Controlling for all other variables, and taking unobserved time constant heterogeneity and selection into management into account, we observe increasing wages with the increasing rate of women in the occupation in small firms with fewer than 20 employees (Figure 3 ). This positive relationship decreases but remains positive for persons working in firms with 20-199 employees. In larger firms with 200-1,999 employees, the situation changes completely; here, a wage penalty for individuals working in women's occupations compared to those working in more male occupations can be observed. In the largest firms with 2,000 employees and more, this wage penalty in female occupations is largest. For male managers, similar effects can be observed, but on a lower level.
From this it follows that working in large firms generally tends to have wage advantages since wages are higher for both men and women (for managers and also for non-managers). But this is true only for those working in men's occupations. For those working in women's occupations, there are no wage advantages observable in large firms, and this is especially true for women. Mechanisms of devaluation of women's work diminish positive wage effects for those occupations in large firms. 
Conclusions
The objective of this paper was to explain the effect of occupational sex segregation on wages for managerial positions in Germany, and to determine the extent to which this effect is moderated by firm size, using data from the German Socio-Economic Panel Study (SOEP).
We applied a fixed effects model approach to control for stable unobserved heterogeneity, and we also controlled for selection into the sample using Heckman's correction to obtain unbiased estimators.
The results of our models clearly confirm our working hypotheses: occupational sex segregation in general does not have significant effects on wages in management positions.
The results were different for non-managers, where we found significant wage penalties of female occupations for women that might be due to devaluation (since we controlled for human capital characteristics). We explain this difference in the segregation effect between managers and non-managers by the vertical dimension of segregation: Women's occupations are often located at low hierarchical levels and less often in management. Management positions are uncommon in female occupations, which are particularly devalued on the labor market. The remaining female occupations in management are more similar to men's jobs in their human capital requirements. Furthermore, it can be assumed that typical feminine tasks that are valued lower on the labor market and that could lead to additional devaluation are less often part of the typical work content of management positions. Therefore, neither the quantitative and qualitative conditions for devaluation are given, resulting in a non-significant segregation effect for managers.
Furthermore we showed that wage penalties of women's occupations exist for managers as well, but only in large firms. This suggests a devaluation of women's occupations in large firms, despite the finding in the literature that segregation itself is less prevalent and wages in general are higher there. This stronger devaluation may be due to large firms being older, more formalized, with more entrenched "old-boy networks," and therefore more sluggish in reacting to societal changes toward increased gender egalitarianism. It may also be due to an increased value assigned to the very highly paid top positions in large firms, which are at the same time men's occupations, whereas women's occupations do not vary as widely in wages between small and large firms.
Interestingly we found a positive effect in small firms for women, showing higher wages for those who work in women's occupations. It is not clear what underlies this effect, and more research is needed to explain this. One argument may be that in small firms-where larger proportions of women are managers and "old-boy networks" may therefore be less common-female managers have more power to overcome traditional structures of inequitable pay for women's and men's occupations and to give predominantly female occupations a slight advantage over men's occupations.
How can devaluation of women's occupations be reduced in large firms? One possibility is to "simply" increase the percentage of female managers in these firms. This may help to decrease gendered structures and the devaluation of women's occupations. Here, small firms might serve as an example of "best practices," because here, a larger percentage of women are managers and the devaluation of predominantly female occupations is much lower. More transparency in companies concerning wages, recruitment and promotion is needed to support this.
Notes 1 Looking at the demand side of the labor market, the recruitment of workers into highly specialized occupations requiring specific human capital accumulation is risky for the employer: The further training of the worker is cost-intensive for the employer and requires a high continuity in working life. To discourage workers from leaving the job after a short time, these occupations reward continuous employment with high wage increases. As a result, both employees and employers have an interest in maintaining the employment contract for a long time period (Blau et al., 2006) .
